Abstract-The effect of N and P on nutrient concentration, growth and vegetative traits of rubber (RRIM 2025) clone was evaluated. The treatments consisted 9 combinations of nitrogen (Urea) and phosphorus (Christmas Island Rock Phosphate -CIRP) with fixed rate of potassium (1.5 g per plant). The treatments were applied at different rates T1 (39.49 g), T2 (42.10 g), T3 (38.18 g), T4 (27.28 g) and T5 (26.10 g). The seedlings were planted in 15 cm x 30 cm filled with an Oxisol soil. Soil containing treatment (T2) significantly increased the seedlings growth like height and girth size than the remaining treatments. The results found that seedlings grown with T2 recorded higher chlorophyll content than the seedlings that were grown with T1, T4 and T5. Noticeably seedlings that was grown with T1 (39.49 g), T2 (42.10 g), and T3 (38.18 g) significantly had a higher shoot dry weight (SDW) than seedlings that were grown with T4 (27.28 g) and T5 (26.10 g). The same scenario was noticed in total dry weight (TDW) of the seedlings where T1 (68.64 g), T2 (73.30 g) and T3 (67.08) significantly recorded higher total dry weight than seedlings that were grown with T4 (50.29 g) and T5 (48.86 g). The result reflected a correlation between the SDW and TDW with respect to similar influence of the treatments on both of the vegetative traits. Higher nitrogen content was recorded in leaves of rubber treated with T2 (3.57%) and significantly different from the seedlings that were grown with other treatments. The results of this study showed that higher dosage of fertilizer may not be necessary for the rubber seedlings. Application of the fertilizers at 3.57% (T2) which contains 2.0 g urea/plant and 7.5 g CIRP/plant could be considered as the optimum amount of fertilizer required for the rubber seedlings.
I. INTRODUCTION
Hevea brasiliensis is the world's number one source of natural rubber and it is also known as the rubber tree. It is a member of the Euphorbiaceae family and originated from the Amazonian rain forest of South America including Brazil, Venezuela, Ecuador, Colombia, Peru and also Bolivia [1] . Due to increasing demand of young rubber trees for replanting purposes, research are being conducted to ease the process of cultivation. For these reasons, research and knowledge on application of fertilizer is one of the most effective methods to enhance growth and development of the rubber seedlings in the nursery. This is because poor growth of rubber has been attributed to the nutrient deficiency [2] Establishment of rubber nursery is very important for raising rootstock before it is transplanted into the field. Raising rootstock in the nursery is more effective than direct sowing seeds in the field as it gives more efficient care for the immature tree, maintaining uniformity and providing vigorous growth [3] . Effective nutrient supply in the nursery is important to aid maturation and vegetative growth of rubber seedlings, as well as reduce cost of production. Nitrogen is considered one of the most important major nutrient for rubber. It constitutes about 3-4% of dry matter in leaves. Nitrogen is needed as a constituent of important plant substances like protein that make up the building block of plant tissue [4] . Deficiency of this element could cause tree to be stunted with small crowns and reduced the growth performance to be reduced. In addition, the rate and frequency of fertilizer application should begin one month immediately after the plant achieved first whorl of hard leaves. In young rubber, lack of phosphorus will reduce the number of leaves and hence poor growth. In mature rubber, phosphorus deficiencies not only cause poor growth but also poor yield. Some of the soils used especially in the tropics are nutritionally low. It would require regular improvement which may involve fertilizer application and other best practices for better growth and yield performance of many crops [5] . Fertilization is essential for the plant growth and also the plant's productivity [6] . Also, a reliable water supply is essentials when the plant is grown in polybag plants. The plant may be grown in bags to any size from two until three leaf whorls to six until seven whorls before being transplanted to the field [7] . This is important to obtain early maturity and planting materials transplanted into the field achieves high initial establishment success. The optimum amount of nutrient is required to keep a high level of growth and productivity in rubber cultivation. Besides, enough nutrient is required to keep a high level of growth and productivity [8] . Meanwhile, efficient fertilizer application to rubber at immature phase requires regular assessment of plant nutrient status through plant nutrient analysis [9] However, growth and yield of plantation crops like rubber requires high nutrients from nursery stage, hence requires high inherent soil fertility status [10] . Therefore, the objective of this study is to evaluate the rubber seedlings growth 
II. MATERIALS AND METHODS

A. Experimental design and treatments
The study was conducted at Field 10, Faculty of Agriculture, Universiti Putra Malaysia. This study used young budded rubber seedlings (1-month-old) of rubber clone RRIM 2025. It was planted in polybag size 15 cm x 30 cm filled with an Oxisol soil. The treatments consisted 9 combinations of nitrogen (Urea) and phosphorus (Christmas Island Rock Phosphate -CIRP). The experimental design was a Randomized Complete Block Design (RCBD) with three replications and 27 experimental units. Three rates of nitrogen and phosphorus were applied in this experiment with the fixed rate of potassium (1.5 g per plant). Fertilization was carried out starting from the first month, the straight fertilizers that contains various rates of urea (N) and Christmas Island Rock Phosphate (CIRP) were applied according to the treatments used in the experiment. The fertilizer was applied once a month. Irrigation was done twice a day, in the morning and evening. Disease control was carried with fungicide (Daconil).
B. Plant growth and chlorophyll content
The growth parameters such as plant height, girth and chlorophyll content was collected once a month a month after treatment application. Plant height was recorded from the soil surface to the rubber shoot tip by using a standard measuring tape. Girth size of the plant was measured at 10 cm from the soil surface using a digital Vernier calliper. Chlorophyll value was taken with a SPAD-502 meter. Triplicate readings were taken around the midrib of each leaf and averaged.
C. Plant biomass and foliar nutrient analysis
The leaves were sampled from 30 trees across the treatments, according to Malaysia Rubber Board foliar sample techniques with four basal leaves from the first subterminal whorl. Also before drying and sample preparation, the foliar samples were pooled and sub-sampled in the laboratory. The leaves were oven dried at 70oC for 48 hours and; thereafter, grind. A 0.25 g of the weighed grinded dried samples was put into digestion tube. Also, 5 ml of concentrated sulphuric acid (H2SO4) was added, shook and left for about 2 hours to moist. Then samples were placed in the digestion block at the temperature of 450oC in the fume chamber for approximately 45minutes. The digestion tubes were removed and allowed to cool, after which, 2 ml of hydrogen peroxide (H2O2) was added and the heating process was repeated in the fume chamber. After the stipulated heating period, the sample in the tube becomes colourless. Then the solution was left to cool and later diluted with distilled water to make up 100 ml. Thereafter, it was analyzed for N, P and K using Auto Analyzer, while Mg was analyzed with Atomic Absorption Spectrophotometer. All the data were subjected to analysis of variance (ANOVA) using statistical analysis system (SAS Ver 9.4). Means and standard errors were calculated and Least Significant Difference (LSD) was used for mean separation.
III. RESULTS
A. Effect of N and P fertilizers on growth and biomass yield of rubber seedling
Various rates of N and P fertilizers at different month indicated that there were significant differences between the treatments on the height increment of rubber seedlings at P < 0.05 Fig. 1 . There were significant differences among the seedlings in terms of height in the first month. Soil containing treatment (T2) significantly increased height of the seedlings and significantly different from seedlings grown with the remaining treatments. In the second month, there was no significant difference between height of seedlings grown in T1 and T2. However, the seedlings grown with both treatments performed greatly than seedlings grown in the remaining treatments. Different rates of N and P fertilizers on the girth increment of rubber seedlings showed that there were significant differences between the plant girth increments at first month whereby seedlings grown with fertilizer rate T2 significantly recorded greater height of seedlings than those planted with the other treatments as shown in Fig. 2 . The same scenario was noticed in the second months of planting. On the other hand, there was no significant difference between the seedlings in the third month. Results found that chlorophyll content of the seedlings indicated no significant differences between seedlings grown in T2 and T3 Fig. 3 . However, seedlings grown in T2 recorded higher chlorophyll content than the seedlings that were grown with T1, T4 and T5.
This could have been due to higher presence of nitrogen content in leaves of the seedlings grown in T2. The effect of the N and P was observed in the shoot dry weight of seedlings and significant differences were recorded among the seedlings grown with different rate of the treatments Fig. 4 . Noticeably seedlings grown with T1 (39.49 g), T2 (42.10 g), and T3 (38.18 g) significantly had a higher shoot dry weight as one of the important growth parameters than T4 (27.28 g) and T5 (26.10 g). The same scenario as observed in the shoot dry weight (SDW) was recorded in total dry weight (TDW) of the seedlings where T1 (68.64 g), T2 (73.30 g) and T3 (67.08) significantly recorded higher total dry weight than seedlings that were grown with T4 (50.29 g) and T5 (48.86 g) Fig. 5 . The result signifies a correlation between the SDW and TDW with respect to similar influence of the treatments on both vegetative traits. 
B. Effect of the N and P fertilizer on foliar nutrient concentrations of rubber seedlings
The experiment considered the nutritional status of leaves of the seedlings in relation to the effect of the N and P Fig.  6 . Higher nitrogen content was recorded in seedlings rubber that were grown with T2 (3.57%) and significantly different from the seedlings that were grown with other treatments T1 (2.67%) T3 (2.30%), T4 (1.84%) and T5 (1.58%). The same scenario was recorded for phosphorus content in the leaves of rubber seedlings Fig. 7 . There was a significant difference in the phosphorus concentration of leaves as treatment T2 (0.22%) equally had a significantly higher P than what was recorded in seedlings of the seedlings that were grown with T1 (0.15%), T3 (0.15%), T4 (0.12%) and T5 (0.1%). There were significant differences in the calcium concentration in the leaves of the rubber seedlings. Noticeably, highest concentration of calcium was recorded in seedlings of rubber that were grown with treatment T2 (0.49%) compared to seedlings that were grown with T1 (0.37%), T3 (0.33%), T4 (0.32%) and T5 (0.29%). Similarly, highest magnesium (Mg) concentration of was recorded in leaves of the seedlings that were grown with treatment T2 (0.13%), and significantly different from seedlings that were grown with other treatments T1 (0.09%), T3 (0.11%), T4 (0.1%) and T5 (0.09%) at the end of the study. 
IV. DISCUSSION
This experiment showed that the application of various rates of N and P fertilizers gave different effects on the growth of rubber seedlings in the nursery phase. From the result obtained, treatment T2 (2.0 g urea/plant and 7.5 g CIRP/plant) showed better performance in terms of height and girth indicated the best rate to be applied for rubber seedlings compared to the other treatments. This was supported by [11] observed that fertilizer applications, particularly N rates during the immature phase promoted positive responses such as girth size, tissue nutrient content, total biomass and induction of early flowering. In addition, applications N during the immature phase had improved initial yields by 50%. Its trials with various types of nitrogenous fertilizers indicated that urea could be as effective as other sources such as ammonium sulphate and these trials are being monitored further. In a field crop, such as sweet potato, [12] found that increased nitrogen fertilization increased yield of sweet potato vines. At fertilizer rate of 150 kg N ha-1, the highest yields of 35 tonnes of vines and tubers were obtained. It was observed that scorching was shown in all parameters at the treatment T6 (7.0 g urea/plant + 12.5 g CIRP/plant), T7 (12.0 g urea/plant + 2.5 g CIRP/plant), T8 (12.0 g urea/plant + 7.5 g CIRP/plant) and T9 (12.0 g urea/plant + 12.5 g CIRP/plant). This may be due to high rate of nitrogen caused by water loss and increased of mineral salt in the leaf. The application of higher amount of fertilizer could be hazardous to the plants. The sign of scorching could be noticed by the leaf margin showing a burning which leads to plant wilt and death if fertilizer is excessively applied or reaching toxicity level. Optimum concentration of carbon and nitrogen are also good plant growth especially where it well utilized with some bacterial inoculum [13] . On the other hands, regular monitoring and evaluation of fertilizer requirement of crops could be based on the relationship between root and shoot of a particular crop [14] . However, [15] reported from previous experiments by that over-application of fertilizer will cause leaf scorching and toxicity that will lead to negative effect to plant. However, high amount of N fertilizer and its detrimental effect on the treatments is similar to the result of their study which states that excessive application of fertilizer with higher amount of N may cause scorching of leaves and roots damage. On the other hand, [16] suggested that N is involves in vegetative growth but its excess should be avoided as this may cause weak stems and frequent lodging of the plant. Chlorophyll content is an important measurement as it represents an indicator of photosynthesis activity. Optimum rate of fertilizers resulted in increasing of chlorophyll content in plant leaves, thus providing the available nutrient for the photosynthesis process. According to the result of chlorophyll content in the plants leaves in this study, the highest chlorophyll content in the leaves at treatment T2 (2.0 g urea/plant and 7.5 g CIRP/plant) indicated that the tree are sufficient in nutrient which led to faster growth as shown in the height and girth size of the seedlings. This fertilizer rate T2 reflected an increase of the chlorophyll content as it could provide the available nutrient for the photosynthesis process. This finding was further confirmed by [17] that the net high photosynthesis rates were mainly is related to greater chlorophyll contents as well as the availability of nutrients to the plants. This experiment indicated that the application of T2 (2.0 g urea/plant and 7.5 g CIRP/plant) gave much higher value on the nutrient content for nitrogen, phosphorus, calcium and magnesium in the leaf tissue than the control T1 (2.0 g urea/plant and 2.5 g CIRP/plant). This could have been due to adequate fertilizer rate (T2) caused efficient uptake of nutrients lead to high nutrient content in the leaf. In addition, previous studies conducted by [18] stated that nitrogen was strongly correlated with plant growth which helps in photosynthesis activity. The photosynthetic capacity of leaves is related to the nitrogen content primarily because the proteins of the Calvin cycle and thylakoids represent the majority of leaf nitrogen. Further work in pot experiments by [19] showed that not only N, P and K were important, but also micronutrients such as Zn and Cu were required for proper growth of rubber. [20] studied the leaf nutrient values in relation to various factors such as the position of leaves within the tree which influences fertilization, time of sampling and leaf age. The consistency of nitrogen, phosphorus and potassium in the plant tissues among the treatments indicated that the sufficient rates of N and P fertilizers was effective in promoting growth and increasing the nutrients availability for rubber seedlings in nursery stage critical details.
V. CONCLUSION
Results obtained from the experiment showed that various rates of nitrogen and phosphorus fertilizers have different effects on growth of seedlings like plant height and girth size, chlorophyll content, shoot dry weight, total dry weight and nutrient concentration of rubber seedlings. Treatment T2 (2.0 g urea/plant and 7.5 g CIRP/plant) had the greatest increase of height and girth increment of the seedlings compared to other treatments. An increment in nutrients content in the tissue of rubber seedlings was noticed especially with application of T2. The result of this study showed that higher dosage of fertilizer may not be necessary for the rubber seedlings. Application of fertilizers at the rate T2 which contains 2.0 g urea/plant and 7.5 g CIRP/plant could be considered as the optimum amount of fertilizer required for the rubber seedlings
